Over 10 years ago, Feld and Voigt (2003) introduced the first indicator for objectively measuring the actual independence of the judiciary and demonstrated its utility in a large crosssection of countries. The indicator has been widely used, but also criticized. This paper presents more recent data on de jure and de facto judicial independence (JI) and strongly confirms previous results that de jure JI is not systematically related to economic growth, but de facto JI is highly significantly and robustly correlated with growth. In addition, we show that the effect of de facto JI depends on the institutional environment, but not on a country's initial per capita income.
Introduction
Thriving market economies depend on strong states that secure private property rights. Yet, a state's strength can be its greatest weakness: if it is strong enough to secure private property rights, it may also be strong enough to violate them. This insight is not new; it was elegantly described as early as 1651 by Hobbes: "For he that hath strength enough to protect all, wants not sufficiency to oppresse all" (1651, Ch VI, n 3). Sometimes called the "dilemma of the strong state," the issue continues to be of interest, perhaps especially to scholars of political economy (see, e.g., Weingast 1993) . Indeed, the protection of private citizens from the discretionary infringement of their rights by the state might be even more important for long-run economic development than the public enforcement of private contracts (Acemoglu and Johnson 2005) . A simple promise to honor private property rights in the future will not be credible due to the state's time-inconsistent preferences and its ability to choose actions sequentially.
The citizens know that after they have invested, the state has no incentive to keep its promise to protect private property rights. In such a setting, having an independent judiciary could make all actors better off: that is, if the judiciary is able to make the state keep its promises, the result will be additional and more productive (physical and human capital) investment, leading to faster economic growth, and also higher tax receipts for the state. The judiciary can reduce the time inconsistency of the government's preferences, in areas where it is unfeasible to delegate competences to independent bodies such as central banks.
In light of this seemingly win-win situation, one would expect that rational politicians had long since introduced judicial independence (JI). However, simply promising an independent judiciary is not sufficient to induce additional investment: if potential investors do not believe that the judiciary really is impartial, they will not change their investment behavior. It thus makes sense to distinguish between two kinds of JI: de jure and de facto. In short, de jure JI is what the law says (i.e., the law on the books); de facto JI is what the law does (i.e., the actual independence enjoyed by judges). The latter will be the result of their effective term lengths, the degree to which judgments have an impact on government behavior, and so forth. Furthermore, a judiciary that has effectively enjoyed independence has a reputation-enhancing effect on the government, making it even more costly to interfere with the judiciary's independence in the future. This allows for the simultaneous establishment of different equilibria with high and low levels of independence. Different levels of JI can not only be explained by path dependencies, but might also result from countries' reliance on alternative constitutional commitment mechanisms to JI, for example federalism. Feld and Voigt (2003) introduced both a de jure and a de facto indicator of JI about a decade ago. As the first objective way to evaluate de facto JI across countries, the indicators met with great interest but also with some criticism (e.g., Rios-Figueroa and Staton 2012) . This paper updates both indicators and then employs them to answer three questions. (1) Does JI have a significant impact on economic growth? For this purpose, we replicate the results of Feld and Voigt (2003) for a more recent time period and a larger country sample.
(2) Are improvements in JI associated with higher growth rates? Here we can employ changes in our indicators between the two waves.
(3) Given that the effect of JI also depends on other constitutional traits, can these traits serve as substitutes for or complements to JI?
Based on a sample of as many as 104 countries and analyzing GDP per capita growth between 1990 and 2008, we find that (1) de jure JI is virtually uncorrelated with economic growth,
whereas de facto JI is highly significantly correlated with economic growth. The previous results by Feld and Voigt (2003) are thus confirmed.
(2) Improvements in de facto JI are indeed significantly correlated with faster growth.
(3) The effects of de facto JI on growth are not significantly different for low-and high-income countries. Furthermore, de facto JI and democratic institutions reinforce each other. The effect of de facto JI on growth is also reinforced by a high level of checks and balances. Moreover, although states with a federal system, two chambers of parliament, or greater freedom of the press appear to benefit less from an independent judiciary, these differences are not statistically significant.
The remainder of the paper is organized as follows. Section 2 briefly surveys the recent literature in several areas related to our research question, including attempts to produce independence measures (not necessarily restricted to the judiciary), and papers demonstrating the (economic) consequences of variation in the degree of separation of powers (of which JI is a crucial aspect). Section 3 recaps the central theoretical conjectures on which our empirical estimates build. This includes possible complementarities of JI with basic constitutional traits such as federalism or form of government. In Section 4, we present the two indicators. In Section 5, our indicator values are compared with those of other indicators. A number of bivariate correlations between the JI indicators and other important aspects of the separation of powers, such as federalism, bicameralism, and direct democracy are presented. Section 6 contains the regression model as well as the discussion of our results. Section 7 concludes the paper and contains suggestions for future research.
A Brief Survey of the Recent Literature
There have been various attempts to define JI. In their overview, McCubbins and Rodriguez (2006) distinguish between approaches that concentrate more on institutions and those concentrating more on the behavior of relevant actors. Rios-Figueroa and Staton (2012) make a distinction between approaches centering on the autonomy of the judges and those concentrating on their power. The construction of indicators of JI is, of course, heavily influenced by the basic definition of JI that is adopted.
Most indicators proposing to measure JI look at a number of institutional precautions that serve to insulate the judiciary from the other government branches. The various aspects of insulation are then coded and aggregated into a single indicator. The conceptual idea behind this approach is that the more insulated the judiciary is from the other government branches, the more independent it is from them. However, insulation is only likely to affect actual behavior to the degree that it is actually effective; in other words, promises of insulation are not the same as actual insulation. This is why Feld and Voigt (2003) introduced the very explicit distinction between measures of de jure and de facto JI, which is now accepted as standard in the literature. 1
In the introduction to this paper, an independent judiciary is discussed as being a possible solution to the government's commitment problem. The judiciary is not the only device used to mitigate that problem, however, and other devices have some similarity with the judiciary. For example, one strand of literature is concerned with the role and effects of independent agencies, such as those dealing with competition, network industries, the environment, the fight against corruption, and monetary policy. A second strand inquires into the effects of the separation of powers as mandated on the constitutional level. We briefly summarize both literatures below.
Independent agencies have taken over an increasing number of tasks during the last several decades. Sometimes, these agencies are referred to as "non-majoritarian institutions" (Majone 2001) as their heads are usually appointed rather than elected by popular vote. It is conjectured that this trait gives them less incentive to cater to the possibly short-term wishes of the general electorate (something politicians are prone to do in their bids for election), thus making their commitments more credible. Therefore independent agencies have much in common with JI and we now briefly discuss some of the relevant literature on this topic.
There has been a long and intensive debate over whether central bank independence (CBI) is conducive to lower inflation. Arnone et al. (2006) survey many indicators of CBI; Klomp and de Haan (2010) subject the entire literature to a meta-regression analysis and find that the main result-high levels of CBI are correlated with lower inflation-holds regardless of the specific indicator used, the time period studied, and for both panel and cross-country regressions. It is conjectured that this is because central bankers, who are not subject to re-election pressure, are better able to carry out promises of tight monetary supply and can thus make more credible commitments than can politicians seeking re-election. Various approaches toward measuring CBI have been proposed (e.g., Cukierman 1992; Cukierman et al. 1992; Debelle and Fisher 1995; Grilli et al. 1991) . This work finds that de jure CBI is a good predictor of monetary stability in OECD countries only, and that the turnover rate of central bank governors (a de facto proxy) is a much better predictor for less developed countries (for sur-1 Although it is, at times, interpreted rather oddly, as in Rios-Figuero and Staton (2012) , who equate de jure JI with the incentives to behave and de facto with actual behavior. This distinction between de jure and de facto, however, makes only sense if de jure institutions are actually implemented. Our hunch that this is often not the case is why we introduced a de facto-measure in the first place.
veys, see Berger et al. 2001; Hayo and Hefeker 2002) . Keefer and Stasavage (2003) add to this literature by showing that a higher number of political veto players increases the negative effect of formal CBI on inflation levels. Hayo and Voigt (2008) find that higher levels of de facto JI are likely to trigger higher levels of de facto CBI and that de facto JI thus indirectly contributes to lower inflation. Many aspects relevant to measuring de jure and de facto CBI are also useful for measuring the independence of the judiciary-and are, in fact, used in this paper.
There are a number of other areas in which independence and its measurement play a key role:
Researchers inquiring into the effects of independent regulatory agencies (such as those regulating telecoms, energy, food safety, and the environment) also deal with the issue of how best to measure independence. The issues discussed by these scholars are very similar to those discussed with regard to JI. Koop (2012, 2013) not only criticize some of the approaches, but also provide a brief survey of the relevant literature.
Van Aaken et al. (2010) introduce indicators for the de jure and the de facto independence of prosecutors. The conceptual ideas underlying these indicators are analogous to those underlying the indicators discussed here. Substantively, the paper asks whether countries with more independent prosecutors have lower levels of corruption and answers this question in the affirmative. Voigt (2009) provides an indicator for the independence, both de jure and de facto, of competition agencies and finds that there is not much divergence between the two types of JI. This is a noteworthy finding because in most cases where de jure and de facto independence of public agencies have been ascertained separately, their bivariate correlation is low. Higher levels of competition agency independence, both formally and actually, are positively correlated with higher levels of total factor productivity.
The constitutional economics literature concerned with the way separation of powers is organized at the constitutional level is closely related to the topic of this paper. Early research in this area focused on the effects of the form of government, that is, the effects of having either a presidential or a parliamentary system. Research into the economic effects of constitutions received a substantial boost from Persson and Tabellini (2003) , who find that presidential systems are conducive to lower spending on welfare services and budget deficits. At the same time, they find no significant effect on total factor productivity. Studies following in the footsteps of Persson and Tabellini inquire into the effects of federalism (Feld et al. 2005; Voigt and Blume 2012; Baskaran and Feld 2013; Asatryan and Feld 2013) or of direct democracy (Feld and Savioz 1997; Blume et al. 2009 ). In the empirical section of this paper, we test whether the interaction between de facto JI and a number of these variables can explain differences in growth. Such interactions will play a role if JI and other constitutional traits exhibit a pronounced complementary or substitutive relationship.
Why Should Judicial Independence Be So Important?
JI implies that judges can expect their decisions to be implemented regardless of whether they are in the (short-term) interest of other government branches upon which implementation depends. It further implies that judges do not have to fear negative consequences as a result of their decisions, such as, for example, being fired, experiencing a cut in pay, or becoming less influential.
There are three archetypical interaction situations in which JI is crucial.
(1) Conflict between citizens. If parties have entered voluntarily into a contract and one of them believes that the other is in violation of the contract, impartial dispute resolution is necessary. As long as both sides expect the judiciary to be impartial, they can save on transaction costs. Lower transaction costs will lead to a greater number of welfareenhancing transactions.
(2) Conflict between the government and citizens. Citizens need an organization that can adjudicate who is right, that is, who has acted according to the law. The judiciary not only will have to ascertain the constitutionality of newly passed legislation, but will also have to check whether the representatives of the state have followed procedures designed to safeguard the rule of law. If the judiciary is not independent from the executive and the legislature, citizens will not trust in the rule of law.
(3) Conflict between government branches. In the absence of an impartial arbiter, conflicts between government branches are most likely to develop into power games. An independent judiciary can keep them within the rules laid out in the constitution.
Among the many functions of government, reduction of uncertainty is of paramount importance. However, the law will reduce uncertainty only if the citizens can expect the letter of the law to be followed. An independent judiciary thus could also be employed as a device for turning promises-for example, protection of private property rights-into credible commitments (Voigt and Gutmann 2013) . If the judiciary performs this function, citizens will develop a longer time horizon, which will lead to more investment in physical capital and a higher degree of specialization. Hence, JI should be conducive to economic growth.
Potentially Influential Constitutional Co-Variates
Research in constitutional political economy shows that constitutions can have important effects on a number of economic variables, including growth (for an overview, see Voigt 2011) .
Given that these constitutional traits are likely exogenous and not a function of JI, four possible relationships with JI are conceivable: (1) they might be neutral, that is, the one does not affect the relationship of the other with the dependent variable;
(2) they might be complementary, that is, higher levels of JI will reinforce the effect of the respective constitutional trait or vice versa; (3) they might be substitutive, that is, one of the institutions will suffice to elicit the effect; or (4) they might be contradictory, that is, the presence of one keeps the other from functioning properly.
JI can be thought of as an aspect of the separation of powers as it defines the degree to which judges can make decisions without interference from other branches of the government. Separation of powers is one way of increasing a state's commitment capacity. Consequently, it seems advisable to analyze constitutional rules that directly impact the separation of powers.
In constitutional political economy, the form of government, federalism, and bicameralism are found to play a central role, which is why we analyze the effect on economic growth each of them has in combination with JI.
Many scholars (e.g., Persson et al. 1997 ) argue that presidential systems imply a higher degree of separation of powers than do parliamentary systems. In presidential systems, the executive does not depend on the consent of the legislature for its survival, thus making it more independent. It can be argued that a stronger separation of powers is connected with a higher commitment capacity because important decisions need to be agreed to by more actors (see, e.g., Tsebelis 2002) . If a higher commitment capacity is conducive to economic growth, then presidential systems should grow faster than parliamentary ones. This argument appears to be supported by the U.S. experience. It has also been observed that presidents often claim to be the only politicians representing the entire nation and that they are more likely than prime ministers to simply ignore the legislature. In such a situation, an independent judiciary could help monitor the behavior of presidents. Given that less of such monitoring is needed in parliamentary systems, an independent judiciary should display stronger effects in presidential systems.
Federalism is also strongly linked to the separation of powers. Yet, the higher number of veto players implied by federalism (as compared to a unitary state structure) also increases the potential for conflict among them. In this section, we conjectured that a judiciary independent from the other two branches of government might be beneficial if it is able to avert or at least settle conflicts between these veto players. We thus conjecture that JI should be particularly beneficial in the presence of a federal constitutional structure.
Bicameralism is one more aspect of the separation of powers. It is positively correlated with federalism as federally structured states need a chamber representing the states making up the federation. However, there are also many states with a unitary constitutional structure that have two legislative chambers. Our conjecture regarding the effect of JI in the presence of bicameralism is analogous to that regarding federalism: as the number of veto players in bicameral systems is higher compared to that of unilateral ones, there is more need for an independent actor able to act as arbiter. We hence expect JI to have a stronger effect in bicameral systems.
A Description of Our Two Indicators

Introductory Remarks
The indicators presented in this section were first introduced in Feld and Voigt (2003) . Although we agree that the exact universe of components that should be included in the indicator is open to debate, we leave the indicator completely unchanged to ensure comparability with the previous study. The only change is that the data are more recent and cover more countries.
Some criticized the way we aggregate the data (for lack of a convincing theory, we add them up without weights). For example, Ginsburg and Melton (2012) suggest that some components should be multiplied. Again, we retain the original procedures for coding and indicator construction. However, the raw data are available upon request to other researchers interested in constructing their own indicators.
The creation of our indicator was based on a few guiding principles. First, in many countries, the judiciary is made up of thousands of decision-makers and complexity needs to be radically reduced to produce a single number. Since all court systems are organized hierarchically, with higher courts able to overrule lower courts, the independence of the highest court is crucial for the overall independence of the judiciary. Also, it is costly for a government to exercise control over numerous small courts throughout a country. Putting pressure on the highest courts is more feasible and likely cost effective. Therefore, we focus only on a country's highest court, regardless of whether it deals exclusively with constitutional issues (e.g., the German Constitutional Court) or whether it is the Supreme Court for all areas of law (e.g., the U.S. Supreme Court). Second, we are interested in an objective indicator based on verifiable facts rather than on subjective perceptions so that, in principle, anybody interested in recalculating our indicator should arrive at identical values.
A De Jure Indicator for Measuring Judicial Independence
Our first measure is based solely on the legal foundations of judicial independence as set out in official documents. 2 We draw on 23 characteristics grouped into 12 variables in order to assess formal JI. Each of the 12 variables can take on values between 0 and 1, where greater values indicate a higher level of JI. A country with a maximum degree of JI thus would score 12. Unfortunately, we were not able to obtain data on all 12 variables for some countries. We therefore use the mean of those variables for which data are available. 3 The 12 variables and the reasoning used for coding them are as follows:
(1 and 2) The independence of judges presupposes the stability of a set of institutional arrangements within which they operate. Formally, the stability of a court's powers and 2.
The questionnaire on which the two indicators are based is available in the online appendix.
3.
This means that equal weight is attached to all variables, as there is as yet no theory on which to base a quantification of their importance. One could also attach weights ex post, for example, by using factor analysis, such that the explanatory fit is maximized. Yet, in the absence of any appropriate theory, any weighting is more or less arbitrary.
procedures depends on how difficult it is to change them. If they are specified in the constitution itself, we expect a greater degree of independence than in cases where these arrangements are fixed by ordinary law. This only holds, however, if it is more difficult to change the constitution than to pass ordinary legislation. We therefore asked (1) whether the highest court is anchored in the constitution and (2) how difficult it is to amend the constitution.
(3) The procedure for appointing judges may have a notable effect on the court's independence. As one of the court's chief purposes is to protect citizens from illegitimate use of power by the authorities as well as to settle disputes between the branches of government, it ought to be as independent as possible from the other branches. We hypothesize that the most independent procedure for judicial appointment is by professionals (other judges or jurists). The least independent method is appointment by one powerful politician (e.g., the prime minister or the minister of justice). 4
(4/6) Judicial tenure will be crucial for the independence of the judiciary. We assume that judges are most independent if they are appointed for life or up to a mandatory retirement age and cannot be removed from office, save by legal procedure.
(5) Judges are less independent if their term is renewable because then they have an incentive to please those who can reappoint them.
(7) Further, if members of one of the other government branches have discretion in determining the judges' salaries, it could create an incentive to take the preferences of these members into account. In contrast, general rules that salaries cannot be reduced increase the independence of the judiciary.
(8) Additionally, judges should be paid adequately relative to other positions available to those with their qualifications, such as practicing lawyers or law professors.
(9) Another component of JI is the accessibility of the court and its ability to initiate proceedings. More precisely, accessibility may not be part of JI sui generis, but a precondition for its becoming effective. For example, a court that is accessible only by a quorum of parliamentarians will be less effective in constraining government than a court that is accessible by every citizen.
(10) If the allocation of cases to the various members of the court is at the discretion of the chief justice, his or her influence will be substantially greater than that of the other judg-4
The number of different ways highest court judges are nominated and appointed is surprisingly high. For example, in Greece, some judges are chosen via a draw from a pool comprised of all Greek law professors meeting certain criteria. Hanssen (2004) lists five different procedures used by U.S. states. Padovano and Fiorina (2012) note that a "multi-tier appointment", that is, one in which a specified proportion of all judges is appointed by a specific group (e.g., the upper house), may not only create an allegiance to the appointing group but also foster solidarity with other judges appointed by the same tier, which could lead to the emergence of well-defined factions on the court.
es. It follows that in such an institutional environment, it could be worth trying to influence just the chief justice. We expect JI to be larger if there is a general rule according to which cases are allocated to members of the court.
(11) The authority given to the highest court does not bear directly on its independence. Yet, the court needs to have a certain level of authority in order to keep in check the behavior of the other government branches. If the constitution is interpreted as the most basic formal layer of rules for restraining (and enabling) government, then constitutional review, that is, the authority to decide whether legislation is in conformity with the constitution, is crucial. 5 (12) If courts are required to publish their decisions, their reasoning can become subject to public debate, which will make it more difficult for other government branches to exert influence on the courts' decisions. Making public dissenting opinions will further increase transparency.
A De Facto Measure for Judicial Independence
We now turn to the issue of measuring actually implemented JI. As with the de jure indicator, no single proxy adequately reflects all relevant aspects of de facto JI; indeed, as many as eight variables are used. Again, each of the eight variables can take on values between 0 and 1 where greater values indicate a higher degree of JI.
The de jure indicator is based on legislation. Even if the constitution or ordinary law is changed frequently, exact values could be calculated at every single point in time. This does not hold for de facto JI. For example, the actual term length of highest court judges cannot be calculated immediately after a new constitution has been passed, but only after a longer period during which the legal rules have been in place. We therefore base the de facto indicator on events observed during the period between 1970 and 2010. This implies that the indicator is very sticky. We chose this approach because we think that the past matters for how JI is evaluated by citizens and other potential investors. That is, a government-or, more broadly, a regime-cannot attain a reputation as law abiding or JI respecting overnight. Below is a list of our eight variables and the reasoning used for their coding:
(1-3) A crucial aspect of de facto JI will be the effective average term length of the members of the highest court. For coding, we simply multiply the effective average term length in years by 0.05. 6 In other words, a country receives the highest possible score of 1 if the average term length is 20 years or more. If the actual term length and the one to be ex-5 Logically, it is, of course, possible to separate judicial review from JI. We take judicial review into account in our measure of JI because it increases the formal power of the judiciary vis-à-vis the legislature.
6.
This variable is closely reminiscent of the turnover rate (TOR) calculated for central bank governors and used as a proxy for their de facto independence. As noted in discussions regarding TOR, very long tenure can also indicate judges' compliancy with government.
pected based on the law on the books deviate, the country is coded 0 in a second variable. Removing a judge before the end of his or her term can be a serious breach of JI. If such has occurred at least once, the country is coded 0 for our third variable.
(4) By changing the number of judges, a government can manipulate the court majority in its favor. This is what U.S. President Roosevelt intended with his plan to "pack" the Supreme Court. A change in the number of judges is interpreted as detrimental to JI.
(5 and 6) The importance of an adequate income was discussed above in regard to the de jure indicator. With regard to the de facto situation, we are interested in whether the income of judges has at least remained constant in real terms. However, the quality of court output not only depends on the income level of judges, but also on the number of clerks, the size of the library, the availability of modern computer equipment, and the like. We take this aspect into account by asking for the development of the court's budget.
(7) Any change in the legal framework of the highest court may raise concerns about the durability of these rules and is hence interpreted as an indication of low de facto JI.
(8) The de facto degree of JI is low if implementation of the highest court's decisions depends on action by some other branch of government. The more frequently court decisions have not been enforced, the lower the JI. 7
The de jure indicator is available for 124 countries. Collecting data on de facto JI is more difficult. To ensure a minimum amount of accuracy, countries are included only if at least three variables for de facto independence are available. As a result, only 118 countries are coded. 8
The underlying data come from country experts who answered a questionnaire. They were not asked to make subjective evaluations of the situation in the country, but were asked to provide information on the legal structure of the judiciary and objective developments. Among the experts were supreme court judges, law professors, lawyers, and activists from organizations such as Transparency International. For most countries we received far more than one questionnaire, which enables us to double-check the answers and get back to the experts in case of ambiguity.
Taking Stock
A First Look at the Two Indicators
The new country scores (see Appendix 1), like the ones of 10 years ago (Feld and Voigt 2003) , contain some surprises. Results deviating from our expectations could be interpreted as 7 This variable is somewhat subjective in that it presupposes an evaluation of whether or not the other branches cooperate with the court. 8
Countries for which the de facto index is not derived have a somewhat lower initial income and lower levels of education, but the difference is not statistically significant.
red flags regarding the reliability of our indicators. And, indeed, in their discussion of various indicators purporting to measure JI, Rios-Figueroa and Staton (2012) find that our de jure indicator is not very reliable; however, the authors evaluate the reliability of the de facto indicator as high.
Remember, however that our central hypothesis states that only de facto JI will be crucial for economic growth. It is hence reassuring that others attribute a high reliability to our de facto indicator. Second, it is worth reiterating that de jure JI reflects mere promises by the government. It is not surprising that some of the countries that promise much are not necessarily among those in which de facto JI flourishes. In addition, it seems intuitive that younger countries that created the relevant constitutional rules fairly recently will have better scores than older countries, if the various components of JI have become part of the orthodoxy only recently.
Moreover, the credibility of our indicators is supported by certain concrete findings. cantly correlated with changes in our de jure indicator, but also in our de facto indicator (r = 0.28 and r = 0.37 respectively). Third, the differences between our de jure and de facto measures are highly correlated between the two waves (r = 0.34). Fourth, Law and Versteeg (2013) offer measures for constitutional underperformers as well as for overperformers: underperformers are those who deliver less than they promise (in terms of human rights), whereas overperformers are those who deliver more than they promise. The difference between our de jure and de facto measures is significantly correlated with their over-/underperformance variables.
Of course, our questionnaire respondents may not have been completely unbiased. For example, aside from the well-known social desirability bias, a loyal citizen could try to make his country look better than it really is or a political activist striving for improvement might try to make her country look worse than it really is. Furthermore, in principle, a judiciary that scrupulously follows the wishes of-say-the executive could score very high in the de factoindex: a dictator could nominate his family and friends as judges; as long as they conform to his wishes, he would not have an incentive to kick them out of office, reduce their salary or the court's budget, and so forth. However, the same argument could be made against any other objective independence indicator, such as the frequently used turnover rate of central bank governors.
Bivariate Correlations with Other Variables
Bivariate correlations (see Table 1 ) can provide insight into how JI is related to other important political institutions, which may, in turn, reveal whether these other institutions are used as complements to or substitutes for JI. For example, federalism is one approach to making politics more transparent and politicians more directly accountable to their constituents.
Looking at Table 1 shows that countries with more checks and balances tend to have a higher de jure index. Autocracies promise less and parliamentary democracies promise more JI than other countries. Surprisingly, no constitutional trait is significantly related to the level of de facto JI. 
Estimation Approach and Data Description
To test our hypotheses regarding the relationship between JI and a country's economic growth, we rely on a standard growth regression. Our empirical approach was chosen to ensure comparability of its results with those of Feld and Voigt (2003) . We estimate the following equation:
(1) ΔY i = α*M i + β*JI i + γ*Z i + ε i where ΔY i is the average real GDP per capita growth rate of country i between the years 1990 and 2008, M i is a vector of standard explanatory variables, JI i is a vector of de jure and de facto JI, Z i is a vector of additional explanatory variables introduced to prevent omitted variable bias, and ε i is the error term.
Consistent with standard growth theory, the vector M i consists of three variables: "initial" real GDP per capita in 1990 ("initial income"), private and public investment in percent of GDP averaged over the period 1990 to 2008 ("investment"), and the percentage of secondary school attainment in the total population aged 15 and over in 1990 ("education"). The last is from the Barro and Lee (2013) dataset; the other two are from the Penn World Table 8 .0 . GDP data are expenditure based and PPP adjusted at constant prices.
<< Table 2 about here >>
The vector Z i is made up of four indicators. Average government consumption in percent of GDP between 1990 and 2008 ("government size") and average population growth ("population growth") are both from Feenstra et al. (2013) . We also control for average trade openness measured by the sum of exports and imports as a share in GDP ("trade openness"), which is derived from the PWT 7.1 dataset, and the average inflation rate ("inflation rate"), taken from the World Development Indicators. Feld and Voigt (2003) contained an additional dummy variable for transition countries (mostly in Central and Eastern Europe) in part because the period covered by that paper was 1980 to 1998 and thus included the transition years. Some of the countries covered did not even exist until after 1990 and thus the growth rates for the 1980s were, of necessity, crude estimates. To ensure comparability with the previous study, we also include a transition dummy ("transition country"), but do not expect it to be significantly different from zero. Table 2 summarizes all variables employed in our regression analysis.
The empirical strategy is straightforward. First, a baseline regression is estimated, to which we add the two JI indicators and a set of additional control variables. In a second step, we study the influence of differences in JI across time, that is, whether improvement in JI is related to higher economic growth. In a third step, we investigate whether other political institutions such as parliamentary democracy or federalism operate as substitutes for or complements to JI. Finally, we test the robustness of the results.
Estimation Results
The estimation results of the baseline specification are presented in Table 3 . In the basic growth model without JI, all coefficients have the expected sign. However, neither education nor the transition dummy is statistically significant. The insignificant transition dummy seems to indicate that these countries have become "normal" in the sense that they do not exhibit systematically different growth rates after controlling for a set of variables prescribed by standard growth theory. Residual plots and Cook's D identify a set of influential observations.
Thus, the results reported in << Table 3 about here >>
The inclusion of both de jure and de facto JI reveals that de jure JI has a negative coefficient but is not significant. The picture changes radically, however, with regard to de facto JI, the effect of which is statistically significant at the 5 percent level. The coefficient indicates that a country that switches from a completely dependent judiciary to a completely independent one would be expected to grow 1.3 percentage points faster than a country that remained at the original level of de facto JI in an average year. Compared to the results of Feld and Voigt (2003) , the coefficient is smaller in size, but estimated with more precision. An alternative coefficient estimate from a robust high breakdown estimation technique by Yohai (1987) indicates a 1.7 percentage point increase in the average growth rate. If these results are robust and causal, they imply that de facto JI plays a very important role in explaining differences in growth rates. 9 We check the robustness of our results by including additional covariates: government consumption, trade openness, and the inflation rate, as well as population growth.
Only the inflation rate is significant and has the expected negative sign. The coefficient estimate for de facto JI does not change after adding more control variables.
The fact that the estimates for de facto JI are almost identical to the previous results-even though we use a different time period and a larger country sample than in Feld and Voigt (2003) -is reassuring. And because the two studies use an identical questionnaire, we can go one step further and discover whether improvements in JI at a given level of JI in the first wave are associated with higher growth rates. We find that countries that improved their de facto scores for a given initial level of JI grow faster, whereas improvements in the de jure indicator exhibit no statistically significant effect. These results are reported in Table 4 .
<< Table 4 about here >>
We conclude that de jure JI is never statistically significant, whereas de facto JI is robustly significant for explaining differences in average growth rates between countries. De facto JI is not only statistically but also economically significant.
Interaction with Additional Variables
In this paper we view JI as an instrument with which the government can credibly commit to its own promises. Alternative instruments for this purpose include the separation of powers and federalism (as a way to separate powers vertically). Generally, compared to autocracies, democracies might have fewer credibility problems, implying that autocracies will profit relatively more than democracies from high levels of JI-if JI is actually implemented.
In the theory section of this paper, we briefly discussed two conflicting hypotheses regarding the effect of form of government in democracies. The conventional view is that presidential democracies are characterized by a stronger separation of powers, which should give these governments a higher commitment capacity. The alternative view is that the president's dominant role could lead to an abuse of power, resulting in instability and slower economic devel-9 This effect is very large but unlikely ever to be observed in practice, as no country will simply move from one end of the spectrum to the other. Improving de facto JI by one standard deviation implies a predicted increase in the average annual growth rate of 0.3 percentage points.
opment. Finally, the presence of a free press might reinforce JI and its effects, as transparency makes it more costly for government to interfere in the realm of the judiciary.
<< Table 5 about here >>   Table 5 begins with the interaction between de facto JI and the variable "checks" from the Database of Political Institutions (Keefer and Stasavage 2003) , which proxies for the actually realized degree of checks and balances. We find that the interaction term is significant and that there is a complementary relationship between the two. Consequently, we would predict a positive effect of de facto JI in countries with a level of 3 or more in checks and balances. At a level of 3, we estimate a marginal effect on the growth rate of 1.3 percentage points, which would further increase with higher levels of "checks." When we interact de facto JI with a dummy for federally constituted states, a dummy for bicameralism, or the level of press freedom, we find substitutive relationships in each case. 10 Therefore, it could be argued that judicial independence is effective in promoting growth only in the absence of federalism, bicameralism, and freedom of the press. However, the difference is not statistically significant for any of them.
When the continuous democracy indicator (polity2) by Marshall et al. (2013) is interacted with de facto JI, the interaction term is not statistically significant, and this does not change when a dichotomous democracy variable by Cheibub et al. (2010) is employed instead. 11 Yet, when we differentiate democracies according to their form of government, we find a growthenhancing effect of de facto JI in semi-presidential democracies, which benefit significantly more from having an independent judiciary than does any other form of government. Autocracies benefit the least from JI. Another interesting result is that in the complete absence of JI, semi-presidential democracies grow less than any other form of government. Thus, these countries might not only benefit substantially from but may even depend on a de facto independent judiciary.
Finally, we interact de facto JI with the level of initial income to see whether its effect depends on the country's level of development; the interaction term is insignificant. Hence, it does not seem to matter whether a country is poor or rich: the effect of de facto JI will be the same. 12 10 Data on federalism come from Norris (2009) . Bicameralism is a dummy based on information published by the Inter-Parliamentary Union (2013). Freedom of the press is measured by Freedom House (2013). 11
Regression results available on request. 12
This result can be used to rebut the allegation made by Rios-Figueroa and Staton (2012) that Feld and Voigt's (2003) dataset suffers from a sample selection problem in the sense that poor countries are underrepresented. The interaction effect indicates that this should not be a problem.
Reliability of the Indicators
As noted above, countries are given a de facto score only if we have information on at least three of the eight components comprising de facto JI. This decision is of course arbitrary.
Therefore, as a final test of robustness, we change this threshold. Among the countries for which the de facto indicator is based on exactly three variables Armenia, Azerbaijan, and Iran have scores substantially above the level one might expect. Leaving out all nine countries where the index is based on three components, the coefficient estimate on de facto JI increases to 1.53 and stays significant (results available on request). The inclusion of countries with incomplete answers in the de facto section of the survey seems to produce more conservative results.
Conclusions and Open Questions
Based on a questionnaire answered by local experts, we construct a de jure and a de facto indicator for JI. Since exactly the same questionnaire was used in a previous study (Feld and Voigt 2003) , we now have information on the change in both de jure and de facto JI for a large number of countries. The findings of the previous paper are confirmed: de jure JI does not have a significant influence on growth, whereas de facto JI does-very significantly and robustly. Based on the differences in de facto JI between the two waves, we find that improvements in de facto JI at given levels in the first wave are associated with higher growth rates.
With respect to the relationship between de facto JI and other attributes of the political system, we find that the realized level of checks and balances complements a high level of de facto JI. The growth performance of semi-presidential democratic countries appears to depend heavily on the presence of an actually independent judiciary. And finally, the growthenhancing effect of de facto JI is independent of a country's income level, that is, poor countries benefit from high levels of de facto JI just as much as high-income countries.
This paper adds to the evidence that de facto JI and economic growth are significantly and robustly correlated and employs objective indicators of JI to do so. Now there are follow-up questions to be answered. Given that JI induces faster growth, what are the exact transmission channels through which this effect manifests? Further: What is the exact relationship between judicial independence on the one hand and judicial accountability on the other? And how does the independence of the judiciary interact with the independence of other important actors who belong to the "justice system" of government, such as the police, the prosecutors, bailiffs, prison guards, and so on?
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Judges are nominated and elected by the judiciary.
h. Judges are nominated by the judiciary and are elected by one or more members of the executive.
i. Judges are nominated by the judiciary and are elected by parliament (or a committee thereof).
j. Judges are nominated by the judiciary, the legislature, or the executive and are elected by actors not representing any government branch (academics, the public at large).
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